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(84) ft£Br»3K0>&l*IHy , it^iSO)l£«§I 

W PTti;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— 7 is 7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ. TM), 3 — P y (AT, BE, 
BG. CH, CY, CZ, DE, OK. EE, ES, FI, FR t GB, GR, HU, 
rE, IS, IT, LT. LU, MC, NL, PL, FT, RO, SE, SI, SK, TR), 
OAP! (BE BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



(57) SW: ¥3?<*&SI*. Sfi (i) ±lc»rtS*ifcJfe»fll (6, 8) i: , *6®Jg (6, 8) 
Aa^BBH (14) t. *ft&JS (6, 8) £JItf>&*lE« (14) kOWizMltLttitz'Wr * * frBl (Al) t 
/<'J7>$UU« (A1) I*. *fe»B (6, 8) A<#£LTl*4fflrt*&«tt&*E1tt (14) Jd^ttlt 

Lx*fflij^ffijAx^riKBlcgB*tfC^S*BK<b«|j8B (11). 9«B (12a) Al/^HB (13) *yfcy, 9 
&Jf (12a) 14, ftHttfcttlB (1 1) tD*fli£i:$lB (1 3) a)ffl/S<i:Of5fS+r a 1M4i:i&fl/«^^-ri>m-coll 

*ji*ytt*. 
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m m m 

[oooi] *m\\$. ^mim:^ir^mw^m.R^(Dmwjmmu m^<vr/ 
[0002] ¥mfcMffi®&mw (ur, *mwmnt\< ^. ) otttsoftwt;ttf 

[0003] <t^5-C\ S&y^yfe{cJ;oT«**V5 0 ^V^v&tcfi, iEiH^ 

[0004] WTi-, ^»'&^cJ;-2)#)igai^cDM^•&{coV^-C, IEI16(a)#:tf(b)£# 

[0005] 016(a) ^-t-j^t-, isV^mmiOl±\zMl(DmmBl02&MLtcm^ 

m%i <Dffimm 1 02 1 t-B 1 <D^r^^m io3& w-t-sssi 1 oibh 1 04 
[0007] m2<Dmmmo6&Tfm4<Dmmmio8[c\t. "yv^ymtm. ? 
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T3j&£ftfcSOD(spin on dielectric) ^fcoT'biV^ 
[0008] #Kl, M^ihJ^105, m2<Dmmmi06RTfm<D%mWkl07\Z)?Tft~/l<ll 

1 1 Oa&uM» lOb^&SMi 10c) £^/&1-£l@K£9M1-fttf<}:v \ 

**3» IfT*-/W110a£5fcK«Lfc&K, BHWhW^llObfcJ&Jfc 

[0009] |gi6(b){^i-J;5t, MllOc<D^ffi(cf&5J;5U:, ttSatfBJfcftifc (FV 

D : physical vapor deposition) fc^tCj;^ MZto'tyT&M&lllJttM&Zto'V)"? 

[00 10] 016(c) Ktf-TJ:?^ »3©/<y7>*/HRll2©±K:» ttNSJtff J$Jt&fc 

#fc/-K®113£7»f 5 Q 

[0011] 0l6(d)m*1" ^-y~KSH3$rffitffiv^d^*o#(rJ;«p, Ml 

10c^fflfejit?<b*^3O/^yT^/^112(D^ffl^:#:^9i5^«114^ 

[0012] 1316(e) K^cfi?^ fc^&WMWt (CMP : chemical mechanical polishing) 

(C«$ttTV ^8B#fcfl2cD/*y 7^Ml 1 2^U«m30/^y T^/HRl 1 2 fc*3 
Jt5IH»10c^rtlRij<D^#W^ 

£$f^l&*1-5o ^OJSKXT, k'T7 B ^^ll5a / S.U ? ^2^@Bi^ll5b^^1-^o 
4*3, t'T^^115a&t>*^20Ra^ll5bOV^tt* i -^^Mi-?)#-^-efeo 

[0013] -jKlH, ^XIimir(-«toT^a^y3^«4^^i^«^^fC 
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[0014] U^U^fe, %2~m4<DltmWkl06, l07&m08b&1rZ>$g2<D^})T**^m 

/vm\llb^xry^/vmtm^m\^bMz^m(O^Vr^;vmii2b\,X^y^ 
[0015] ^3(D/^yr^/H^ll2i:Lr^^H^$:fflv^c^^[i, «#*o£KJ: 

[0016] 03©/^UT^/V'Kii2tL-r^'fk^^/HK«:fflv^^ttt, mtfy* 

[0017] ^3©/^T^/H^112i:LT^^>'l^Xtt^b^>'»fflV^c^^ 
/^yT^H^112i:bTfflV^td5a@$ttT#-CV^(^Jx.^ #fF3Cifc3&.lM 

#fT^itl:#§i¥lO-223755^# 
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m Xftk2 : ftffl 2002 - 434 1 9^$R 
: #fT-SIS3409831^- 

mnxwu : mm 2002 - 75994-5^^ 

C0018] u»U£^e>, ^^wx^x^^A^^cDiiigii^ji^^^yT^/v^L-c 
[0019] tfjiajde^ «B,n© @ mit , ffi^-t-fco-t, £0, ^^t/M^^rat* 

[0020] tfjiao @ ^^«-r^fc*, *mwimz>mi<D¥n&mui-i. m&.±£te&& 
m^&£Mz'<vTW/mk%%ir5¥m founts ^jt^ab^ m 

[0021] *%wfc&z%i<D¥mfcmn\z.£z>t, &mmmmt&mmt<D&&m\m, 
ir^(DX\^mmitmmt^mmtom^mim^m^^u^m^^it^<x, 
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[0024] W m«5^1&^2©^#frgiBfc*5V &M»Jgl£1ff 

[0025] £©J5fci-$^ ^M^/^l/^M^b^0/ISMoji#|^(c*5V>r. 

[0026] *|g^^^5l?lS."a ; M2(D^^S^-*3v^x. 
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[0027] z.<D£5K-rzt. &mm/m&m/&m&{ktom<ommmz&^x. w&mt 
&mmb<DmRxfi&mmmmbm®®t<Dm<o&&&mzm%®M&zfa± 

[0028] #»Bfc««83©^ftiS1RH:. S«±(c«$tifcl&M^, IfigaK*^ 

m(omw*m<i&f&^^bftxtt(Dx^m(o^ 
[oo3o] -jf^m\^^%^<D^mw-mwn, Mm±\^^titcmBmb, 

[0031] ^Rj]t-^^4(D^^g(cJ:6<b, ^^^H^^^ffitcii. 
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bv^mm-zmmmz-fa-tu nmxh<>xK^^<D^^ x )r^^m^ 
MtmbtiZo tit, m^mom^m^mcmthx^^t^x'o, &mmz 

[oo32] -^mm^^3Rxi^4<D^m^mm^.^^x, &mmikm*m&ir?>&mt 

[0033] zoxoiz-tzt, &mm/m®m/mmm<Dmmj&\z&^x, m^mt^mmt 
(D^m^m^o^b^<,mumbm^mb<D^^mmim<Dmm^<>xm^ 

[0034] #%w^&%m3Ri$m4(D^fcmm^^x. ^mmitm^m^ir^mt 
[0035] -(D&iz.'tzbs ^mm/m^momm^^^x. m&mb&mmt<Dm<Dm 

[0036] ^^S'5<7)^2i#:^g{i, &fa±.\mf&£titim&mt. mum * \o& 

[0037] *mw\zfo%%5(D^wmm.K.x.z>b, m^mbirxmm^^vr^^ 
%mbm-tz>m*x, mm^Kmmm^.mtLx\ / ^b^x<o. ^rw^mft 

fMC&V ^X%m&im\^\rf%Rm^&tt^bW£<t£Z>(DX\ '^TWfr 



WO 2005/124847 8 PCT/JP2005/009269 

[0038] «P^l^§^lo^2i^E»®5t*fefi^ S^±<7)|fe«{clu]^^Mi- 

r 

[0039] *|§iW^^SMl^^ai^awS}j£^^J;§i:, &JRBMb«&IB&&JRJK£:© 

[0040] -^wn\z.^m2(D^wmn<DWt^m^ w&^mkm^mnztiffct 

[0041] *&mz.&&t&2<D¥mft&M<oW&?fefc£.&b, &mmm®kb&J&mb<D 

m&m^&mmmm<Dm!tb&mmmmb<Dmt*mtommzmirm 
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[0043] ^DJSfc-TS^ J«*frXttR(W^S:SC^****!tt-C^ IIWl^ 

[0044] \z&z$$i&Tf$$2<D¥mfc&u<ow^&\z& %- c> AJRBMb*0** 
[0045] z.<D&\cr&t* m&fi&m&wzmteitztcvx'. m^.m^mmnm, 

[0046] ^w^^-5^3o^#{*:^sosa^fett> &&±<DmBWi\mn&M-r 
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^r^/umm^irm^xh<>xh^<VT^/m<D^m^m<Mir^b^ 

■bo 

[0049] *%w^&z%4<D¥mft%w<Dm&xmz.£%b, mmwkb&mwibom&m 

ft±U m^xh^xK^^^M^^VT^/vm^Mir^b^x^ £k 
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[0050] #3693 ^«5»3X^4©^*fr^fll ©S85S*ifeK:*5V vC» -fcJRHfcflstt&fllfifc 
[0052] \zfaz$$3Xl*$&4<D^ft&W<nWk%&fc)s\ &RfiMk4fefrtftaK 

o 

[0053] ^<DJ;5Kl-5^ W^tffifcBt^Sr^fcS-frS^lt-e, itttWKjffiWB&tf&JR 
[0054] 2|5:»M^«5^5©^afflc^e©$8jt*fef4, g«±<^»^M£«-f 

ir% T**;vm &fe#>*' *\)T*fifrl& » fc*5 v vaafifc#fc8S: 
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[0056] ^M{^5mi^^5©^^iS&t«:0»3g^jfe»J:J;Si, «t$>o-C 

[0057] [i£ii]b*im, 

[H2]i2i2«, ^mm<Dmi(ommnm^^^wmn(om2(D^jT^^m^ 
[03]igi3(a)~(c)(^ ^m<D^i<Dmmmm\^^m^mm<Dm^Wi^ 

[H5]m5^, -jfmM<Dm2(DMMnm^^mw^n(Dm2<D^vT^^m^ 

[H7]in7(±, #mw<D%z<D'Mmmimz^ftmw<Dm&zBi-^mmm 
msm8\t^mm(Dm3<DmMm^^^^w.<D^2<D^]}T^/vm^ 
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mum 12 (a) ~ ( c ) ^ ^momwmmBnimz^mfcmmom&xmz 

m 15] m 15 (a) RXf (b) ti, »P^om50^»^(^^^^©»Sait^& 
[Hll6]g|16te, ^3l5fiJfC^^#:^fi<DM^^^'f^X^ifiSll|-efe2> 

o 

[0058] 1 i/y^^S^ 

2 ^io<fi8UK 

4 m<nmm 

5 &«±$!i 

6 02Oi^^ 

7 ^3(D«^ 

8 H46#&M 
10a IfT*— /V 
10b gflii^ 
10c M 

1 1 &«lWfcrt*jR 

12a, 12b, 12d ^3£Jf 
13 

14 &2<7>&i|@fij& 

Al , A2, A3, A4, A5 %2<F>/V)7 'fVjgk 
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101 i/JJay&K 

102 ffilOf&IHR- 

103 f&MD/*l)T*?/VjR 

104 mimm 

105 U£ffi[K±jR 

106 f62<Dfflm 

107 |g3(D}&@£| 

108 m4<DmBB 
110a tfT/fc— /V 

110b SEW 

hoc m 

in &2<zv<yr^H!g 

112 jg3®/<!W*/HR 

113 KS 

114 » 
115a tfT 
115b ^2<7>@E$I 

[00591 (mi(ommmm) 

olvt\ HI, 02X^133 (a) ~(c)Sr^l«LWe>lftW-?-5o 
[0060] Hitt* #38W^m^2lli^&K^5¥#^ 

So 

[0061] HHr*i-J;5K:, i/y=iyS«i±^«TJicoilfeM-CfeS^i^W2^^ 
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[oo62] mmv5±m5, m2(ommm6Rxfm<Di&&.m7{m, niommi^m 

[0063] $.tz, mUC7F-f£o^ MlOcOHg^te, ^2(D/^T^/V0A1«^^ 

[0064] 12121^ #j;yf , &mmi3*Mf&^%&m^T~VJ*(Ru)xhz>bmz, &m 

2 

[0065] |l2{C7j^f- c t5}C,/Vr^^A(Ru)i^^^^ll^l3^t;V7 i ^^(RuO )£<9 

2 

mi2a^P<D^v-^J>.(Ru)(Dm&n, &Ml3f (D/Px-^CRu) <D^t£t&m 

mitmmii^<D^^j^(Ru)(Dm&t(D^m^M&t^xi6K), *.tz, m& 

®12a^O»(0)<DMii^«13^<Dg?^(0)<DM(^^^a) < b 

[0066] mmoccDftMmtb&ttxy^ &M§U3tf>±i^ mxm^±mmi 
&xh%m2om$iim4frMf$,£tix\,^ 0 i2©isaii4ii, mm, \rr-f 

M&xh^>xi>&\ 
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[0067] rr-c. &m®ikm5\m, iyv^mm. ^v^ymtmms ^)^ymm\t 

Z>zk&V5±1rzmt:1rlrZ 0 tela, ^30^«7(cii, WKihJ^sirPlCTO 

tl5SOD(spin on dielectric) j^T*foo-Ob«tV\ *7t, %2(DB&M6Rlfi%4<OB 

%km8imm-om*m v >-ot> ctv > 0 

[0069] *fc\ ^JHBMb«)RllSr*J*^*5AJRKW:, A"»b£&JR*rJflv*SW:^o rtUCfc 
£fctt*v\ LfcJSot, WW^^i^SV ^^3Stfr36eS:l§!a-x?#'5o 

[0070] tit, &mmimmim, mmm^m^\at^iriA>mmk^^<xi>x^^ 

[0071] &mMktomiHO&mzit* 1*9~$MT\), VAsa-VMZt)* /V7=*A(Hf 
) , 9 Vt^ (Ta) , -ttVJ* (Nb) , (W) , /^S^ (V) , ^U^r ^ ( 

Mo) , )V"r^K (Ru) , (Os) , P^is (Rh) , -f !)^i» (Ir) , /<7iS$ 

■A(Pdh Xfi:/?^"*-(Pt)$:fflv^W:i\ 

[0072] §fefc#f*L<ra\ ^<^!>A(V), ^y^7*^(Mo), ^X-^A(Ru), 

(Os) , nv?^A(Rh) , -fy^AOr) , /<9$*>A(Pd) % Xtt^9f"^(Pt)*^Srffl 
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[0073] &J^13&*&-*-*&JRK:tt, ?*=*A(TiK v?A-=~?.MZrh /v7=?-MH 

Mo) , /Vy-~$J* (Ru) , *XK^$J>> (Os) % P V"tyJ* (Rh) % >f y i^ix (Ir) , W 

A(pd), xte77^-7-(pi)£fflv^<fcv\ #j;ttf % tyf/wttfflfcmsdi Q-c 

[0074] $b(-/e 1 ^U«^^^^(V),^y^x>(Mo) > yVr^A(Ru),^^!>A 

(Os) , Pv^A(Rh) , ^U^A(lr) , /<9i^A(Pd) „ Xti^yf-t (Pt)*£«rffl 

[0075] *^^^lC^Lfcm2^^yT^;W)^Al^^^^#:^e(cm^ 
2~A5W^-efoo-CtlWI#T^5 0 

[0076] u±<d£o\z^ *wm%i<D%imm\m%¥mw-mm^z>h, &mm3t& 
\t f m&jftUffczftirzw&m 1 2a^#^ -rz<DX\ &mm 3t&mmkVoWki 1 

ir^-a-ffi^^ffl 1 2aW£ Uev Jfc^T* 3^M«S£l 1 
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[0077] jws, ^Mimmi^m^-r^mt^mm^mm-^mtfi, zi^j* 

mmwM^mftmm&'M&'rzz.b&xzzo 
[0078] &mffi\&m&mj&i-z&mb&mm*m&'rz>&mbn. ^na-s 

. mmm^^x, &mm3bm®mi2ab<DmRx?m&mi2ab&mmi\:®)mii 

[0079] W^Sl^llJtegtRlJlffiS^frSfiOftS&^ifeS:, 02&tf 03 (a) 

[0080] 03 (a) ~ (c) 14, ^W©*io*ife«tftK:«5^*i6ito»**ifeSr*^ 

[0081] £1\ 03(a) iCjjW-JSfc* v/y^^«l±{d^lcD|6«2^MUcmi-, $ 

IK2OilftlUR6At^3(0|ftfltll7K:, T**SMio<HEi»4l!:aiaH-StrT* 
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[0082] tit, t'T7^-;V10aSt^|fi«10bJ;«9^5[ll]^10c(i, fflftHDVyfyyj&ffi, 

77-»«, &t>Wt£»fflV^, #4*1 (3^2002 -759 

o 

[0083] S3 (b) JSfcv IlflgP10c^|gffi(Cfp^ c t9l-> H2<D|fe«6, Sg3<D 

&mm7Rx?m4<Dmmm8o±K&mmnmii*B)&'r%o ^x% &mmit 

W&l lit, JliWf J&ft*fe(ALD: atomic layer deposition) , (CVD 
: chemical vapor deposition) N Xfi^Sfi^^fiSoJI&CPVD: physical vapor 
deposition) teb^f&mijmz^XI&f&i-tllf&^o 

[0084] (23(0)^1-^9^, &mmmmii<D±.\^ mr-m^mm^x-ox. if- 

, g^®12a&t/^M)^13J;«9^^2(D/^T^;HgiAl^ 

^rm^m.f^^vx^^ 0 
[oo85] r^-e, %2<Ds^Tw^mAi<Dftm%m~^^x, mm. &mm3%mf$.ir 

S&M^x-^ (Ru) X-m , ^M^btlJ^l 1 M^A-X-? A (RuO ) 

[0086] m<o'V)T*9;v&A\%m&rt-z, &mmw»(>w&u ji#®i2a&t*&Mi3 

<Dj&f&\Z\t, &&©JK^ J3(fc£ife(Jounarl of The Electrochemical Society, 151, 

G109-G 11 2(2004)) SrfflWSo tOSW'OfiJUift^^fCtt, WTOii?)t?*)So 
fr*>* 0!Jx.{i> /Vf- 1 )^ (Ru) (Dy—XjfXkLrX^ Ru(EtCp) (If* (a^l^u 

2 

^^i?zc^/i/);vr^A)^^fflv^, 80t:icy— ^f^SrioJRLfcttlB"C, 50m 

L/minmmVlWi)<DtetfXXifcW.LX&mi-Z>o ttz. &&mmtt.250X;X*&>*) . 
X?SaC«4. 66 X 10 2 Pa^fcS^T^fi^o Btefctf*fcl/Ctt, &m#*7 
OmL/min 0HW?§) (CAr^lOOmL/min Wffi) fc®£Lfc#*$H!fc/B 
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^TOiLTfi, lsec*»5>10sec*"e<D|SBit?fc5o Ru(EtCp) #*£v-«7KM&£L 

2 

[0087] matt, m2<Dmm.ms m&Dfflffl%7&.xf%4<Dimm8<D±.\^ ru (Etc P ) 

2 

<7VW;*l#|B]$:2scc£L"r\ &JS^b#J]£llT-fo£^fb/V^~?A(RuO )l^£5n 

2 

Ru(EtCp) tfV*/K*H#IWt:5seca/C, ^-©H^JS^^^^fSo 

2 

J^13-efc^/Vx-!> A (Ru) Ig£Ru (EtCp) <7>^VK*R$F^£lOsec<!;ih5;:y-=fco 

2 

[oo88] Do^ioc*sffl«)ji*h/S<J:9^, iBfeoticio* Mioc©rtg&&£tf&JR 

[0089] £k±<D£5K % &&W<D%Si<oMte&1&\z&Z¥&ft&U<nM&%&lzX.Z>t, & 

jKMi3t^M^b^i^iitw^ffi{-^MJ^i3om^^^b#iJ^iio«a 
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* 

[0091] ^Ja.Sft^^JKll*«^i-5^»^MKl3Sr1»fifei-5^Jtti3r, SlMcR 

Bill* »®12a^^M^13^^-r^^^-c^ o 
[0092] (3!2(D3g»f§) 

[0093] 041*, ^p;]o^2(D^WBt-#$^#^Sotllig^1-»rr®l2!-t'fc 

[0094] H4^"t±3Kl, [M]gf$10c<9Ml£(:lU ^2^^T^/WJ^A2d^^^TV^ 

o 8l2<0^yT*?/Ml£A2f2, MlOcK:fp v 5cfc5l^ .»IM»Jl:R5* ^2<£>i|g 

M6, |?3(D|&Slii7S.U ? ^4(O^M8^±^ffM^^M^^I^ll^, ft 
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[0095] H5tt, mz-ti, &mmi3&Mf£i-z&m&^~tMRu)xhz>km^ &m 

2 

20JKff ^iRKDJK^ttS^^^J^LTV ^ Q )V*r~t?j± (Ru) J;!?ft5&Mlg|l3t 

BMb/i^=i> ^ (Ruo )£yft%&mmmmit<Dm\z3<><DW.*m£*)t£%m® 

2 

2 

<7U (r u ) (o%m&wmwm\ 1 w/vt-vj* (ru) (Dm&t^m^m&t^' 

o-C*30» »Jil2b^Ott*(0)<Dj|«tt, AJRJRl3*©^(0)O*iJg 

«13H?n) &&JRiMb4M£l 1 f (O) t^m^i:^ * oW<£««£ 
ftoTl^„ »112b^tf>/WT~?A(Ru)<D^l2, /Wx^-MRu) i») 

2 

2 

[0096] W±Oi5^, «W©*2©3W^1IBfc««^i»f«611lcJ:ai:, MMIlS^ 
tom&m till 1 2bds#£U£V ^fl^t- Jt ^T, &JRIK13& AAfltf bttJRl l 

mmitmmib(Dm^^i'^M^mw-<Du^m^^m^iz.it^x^ 
mm^b\zfa±ir%b\<^mmbtiz>o m£mi2b<Dm&t>mmmz& 
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[0097] &mmmmiizmj&t%&mt&mm3zmf$,t5>&mt^ sv^n 

[0098] tit. ^Jl^^»«^5^Mi^Ji^#l^i-S^mi:fi, S</ 

mm^^x^mm3tm^Mi2bt(DmRxfm^mi2bt^mmitmmii 

[0099] **W©^20^1fe^l»|C^5^#(*:Sfi©jKit*fe|COV^^ mSRXl 

[0100] £1* , ^KDHSS0SI^*3^ ; 5N2(a)SrjflV>7trail^^L-C, |2C|6 (a) fcqc** 
±5IC % ^aT/w^^yffiWirT^-/U10a^t/BEII^10bi«3^5[!flSlil0cSr^ 

[oioi] m^. m6(b)^i-£?K y wuioctDi&mfcfeox 1 ?^ m2(Dmmme. ig3© 

fil«7S^40ill8iDll^IlfkWll^Mt5. &JR$tfb 
$5§|llte, jg^JlJ&fei£(ALD: atomic layer deposition) , fb^ffl/fcftfe (CVD 
:cemical vapor deposition) s X fe%MWi®$Mfe (PVT) : physical vapor deposition 

[0102] ftlc, EI6(c)^i-j:5^, &JMMi®lii<£>±^ M^-Jlj&ftifcfcio-c, H 
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[0103] ^2^<yr^nKA2^^fe^ov^, mx.\t, &M&i3%m&1r 

2 

[0104] $2<7>W^H^A2£#|/?E-t5, &JRIMfc4&Rll, »«12b&l*&«13 
O^^tvlli, 4^<7)Jjf(^Jij&B:7£(jounarl of The Electrochemical Society, 151, 
G109-G 11 2(2004)) SrfflV^o Z.<D%ft<Df&&&Wtt.$kl : <Dffl0X*hZ> o 

2 

>?3L~/V)/\'T-'}J*)tfX%m\ 80X:\zy—XtfX%tm\s1tffl&i1*, 50mL/m 
in(^Wfig)<DAr^r*«LXffiffit-5o £«m£j*250 , C-Cifc!^ K£ 

/min (W^IO ^Ar^l00mL/min(« Wflg) 

^LX.Ru(EtCp) ^*{IM^5fc»©/</u^l*IBI**^k$*5iiUJ:0^« 

2 

2 

[0105] 0iJx.fi, ^2C0|feW6, ^3<D*feig:J^7SOT40j6^8(D±{C % Ru(EtCp) 

2 

0/N°;^^ra*2seciLT, ^kJft^blfeJSll-CfcSSfe^Vx-^ACRuO )J^£5n 

2 

Ru(EtCp) W/^^WSr3sec, 5sec, &t/7sec<hMlft(r^£-trT, 3^ 

2 

MftMirZo ^^^13-CfoS/V7 1 = , 7A(Ru)»Ru(EtCp) CD/nV^^p 

2 

K*lOsect1-S^|c:J;o-C5nm*je»-r5o CcDj;9(£LT«£tlfc|g2<D^!W 
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(Dffi+Mt:, Ru(EtCp) (D/</VX.mfflZ2secbLTf8L&'t]ri\t£\\ 

2 

[0106] Mtti0c#S«>i&*h/5J:5lz:, ffl*o#l;:,fct>, |UI»iOc©rt<fl«r&tpAJH 

^^M^cMP^x^xm^i-^ticM,m2<DmmBi4R^<D-^xh^ 

[0107] ^±<7Xfcp(^ *»W©3B2<o*^»«IJi«5^i»#»K©JKfi*SctJ:5i, 

^^mmis(Dm^b^mmimmii<Dm^b<Dmt^mm^m^m-rm^ 
t % «#tt*$fe^i^±$*5ii^t?#stv^S!i*^e)^So a»a i2bo 
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[0108] %$5 % &mmmmii*mm-%&mt&mmz*mim-%&mk&. 

^mm^>7cmti-x, &wmimmiu m®mi2bRv&mmi3Z!%*mf$.M 

\z&mmimmi i , m®m i 2bRv&mmi 3^M-r^t^x% s c 
[0109] ttz, &Mm4mmii%Mf&ir%&Mk&Mm3&Mj&irz&mt^ m>\z.m 
~mm<v5tmtisX, ^mmitmrnn, M®m2bRxf&j&mi3£m z f-mi&Am 

mn, m®m2bK.xfi&mmi3*&f$.~r%zt&x%z> 0 

[OHO] (&3<7) %MMm 

com: mn. -^wM(D^3<Dmmrm^^mi^mmomm^'rwmmMxh 

•So 

[0112] I2]7{^1-J;9^ WmOc<DmmaZ, W,2(D;V)T *9/vWi A3^«£*rCV^ 

mm, m3ommm7Rxfm4(Dm&m<D±fcMf$.&titcm®mi2ck, tm& 

M 12c<d ±.im&£fttz&Mmi3t£<9ftZ> 0 ii^Jf l2ctt\ ^H(^2W|6M 

• , ^^^b^st>*^Ji^i3(D^nm<Dm^w{$}S*iigii^*-t-5B#ST 

[0113] IU8i2, mtf, ^Wl3^t#^-r^^^T^^A(Ru)-efe5<!;*to:, 

2 

(|g2^«l£6, ||3(OiM 

M#)il2c^M^tbrv^o MMl2cf4, /l^-£A(Ru) £«3&&&Ml3<D 



WO 2005/124847 27 PCT/JP2005/009269 

a(ru)©*^, iMb^-^A (ruo )£<otez>&mmky>)*po^-'?MRu) 

2 

JM&13*<DB^(O)©j|&(£0#&l4, IS13M?p)£, K-fb/^r^^A (RuO )£<0 

2 

[0114] »ei2c<0M^^S1-5iflB^Ja^b^«rfll^i-^Ja^W:, 

[0115] iSgHl2cll, 0i?^^^#-^^«^-f L^mttW^<Tt>cJ:i / ^\ 

[0H6] aMi2c©J^^^5iWr^JRIMb4fc^J«i-«A«K:j±, =f *^i»(T 

i) , i?;V3-r>^ (Zr) , ^7^A(Hf) % f>#MTa) , -^l^A (Nb) , ^V^X'r 
f (W) , A (V) , ^ y ^fy (Mo) , /l"r~? A (Ru) , (Os) , p 

^^(Rh), >fy^A(Ir), ^7^A(Pd), Xl*:7 p 7^(Pt)S:ffll^£J:V\ ) 
[0117] Sfel;i#*L<»4» ^t^>7A(V) % y (Mo) \ ;V^!?A(Ru) , *^-!7A 

(Os) , n^^A(Rh) , WJVMlr) » styWMPd) > Xtt^9f"^(Pt)4^«:ffl 
v ^) «^:o^2(D/^T^;HiA3^«-r5r^^r^s 0 

[oi is] si±<d£o\z s *%w<Dm<DmM&mz&z¥*&ft%imfc£z>k. &mm3tm 
i3<Dmmt^mmim(Dm^ko^m^mm^T^m^m2c^^ 
) t<Dfe&mz.w&m i2c^#eEUjjv v^-g^it^r, &Mi3i:i&M (^20 
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[0119] /«c*S, »ll2cWa^^^1-2,gj|E^Ji^b^^«^i-^M^^I^l3 

[0120] m®mi2c<Dm)&&&feTmm&mm4kmMj&i-z&mt&mmi 3£ 
[0121] *&w<Dm3<DnMMi&\zftz¥mftmm<DW&*fe*. msRxims U) 

[0122] H9(a) ~ (c) 13, «P^W^3©^te^^(C^5^a»^g^^fe^-r 

[0123] *f , »l©IIIS»ilti3lt5H2(a)SrfflV^|ttl|Jfc|gI«K:L"r, 09(a) l^-f 

[0124] fttc, S9 (b) \z.tf-$-£o\c, m%ioc<o®m\z.r&o£)\z, %2<D%m.m, H3<d 
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[0125] 09 (c) \z.mi-£5fc. m®mi2c(D±[^ m*Mf&&&xntom%&&& 

3S2<D/<VTMJ\'mA3ifi]&J$&tlZ 0 ^X\ «Jf 12c|2, ^Mil3©|l^^ 
[0126] ^2<D/^T^V^A3(D^^{z:oVNT, Wfctf. ^^1^13^^ 

2 

[0127] ®2^<yr^^uBlA3^«^-tS, W«12cj5.^Ml3<Z)«t'(i, ^*fl 
OJj^JlJ&K&Uounarl of The Electrochemical Society, 151, G109-G1 12(2004)) 

Ru) (DV—^il^hXJXs Ru(EtCp) /Vt-VJ* 

2 

ArtfXl00mL/min(mmWW*mftLtc#XZtiimirZ> o -&LT % Ru(EtCp) 
lOsec&XVmXhZo Ru(EtCp) jfX%s*frxQMfcU %<0®> 

2 

[0128] fltJxJJ, ^2<Di^^6, m3<Dfflffl&7R&m4<Dimm<D±\^ U\Wr~V 

&t^~vj*b<D^ffl<Dmj$.&ji}'t?>Tammi2c%, Ru(Etcp) w^mm* 

2 

!££Ru(EtCp) (D'<Jl<Xl%m%l0sect1r&Zb\Z£<>X5nirimfMirZ o ^CD^tC 

2 
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[0129] m^, wmoctmib&iaizxo^ ^feo#ia!5, mmoccD^^^m 

[0130] £X±<D£?{Z^ ^PJcD^3<7)«^{C^^af ^SO^^^J:^)^, & 
Ml3£Mfl^ 

%¥mfrmw&^irm%tmm<D?wzmz.tfrx$% 0 #«i3£ 
i3»M^^®^b^wm^^^(5^^F^^^iia^*-r^^si2c^^L 

tfX%% 0 »®12c^^-(DJ!l^aj:«9^0-C% &MSU3£8&«(f&2 

<DmBm,m3(Dmum7xim4ommm8)<D^^m^±ir^t^mz.x, 

[0131] >fc}8, ^JRBft^b«S«I^^M^*ttl3^fiW-SA*^«:, SVMlft*5 
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[0132] &mm\:®m!&~rz>&mb&mmi3&m}$ l i-z>&mb&. si ^m-m 

Z>ZktfX%% 0 

■ 

[oi33] (m4commmm) 

[0134] UllOte, «W(D^40^Ji^Bl^5^^ecD*i£^-r^§15K)rffiII|T' 

[0135] El lOf^i-J:^ (i, MlOcOMicfi, f!2(D^y7^/vMA4»;&$n-Ci^ 

%Wm, m3(D»J^7&^4<D»j^8(D±{C«$^C»lil2di:, 

Ml2d<^±HM^fc^Jil^l3i:J;9^o 3#Jfl2dte, ISM (Sg2<D*6llc 

^^,^^^b^&^mjii3o^timom^(5^^F^m^w-r^M 

[0136] IsdilHu Mx.tt, &Mmi3*Mf&1r%&mtf*T-VMRu)X*]b%k&l^ w& 

m i2d<Dm&zfcfei-%ffim&mmkmm4k^^& (ruo ) xhzm-frfc 

2 

tens, m2<D;<vT*?/mA4(Dmmjjfa<Dm*m&<Dtim&iFLx\^ 0 >vr~ 
tyj* (ru) £<9tez>&mm3tmmm (m2<Dtmm6 , motmm7Xfe®4<Dm 
us) t<Dm \zz^(Dm~m£y)tez>w&m 1 2d^«$tixv >5„ m®m 1 2dit , 

2 

2 

^ i2dq^ (D^m (o) (Dmm±, ^mis^<omm (o) (cwa-te, i$ 
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2 

[0137] ^±Oj;5(^, ^BJO^^Hife^^^^^g^J;^, ^^13^ 

1 3©M^itf^ ©i^fsijtfffl ^^m^^^-rs^i 1 2d& fttEir 

OJPfC^JlJ^ftSOT, ^M013i:^J^(^2^^6, |30M7XliS4 

[0138] fc*3, 5i^JIl2dm^^^i-?.MIS^M^b^?r#fiSc1-^^Mi^M)^i3 

mm(m2(Dmmm.m(D^mm7x\-im4<Dmmm8)t<DiMm^mmm(^2 

[0139] £fc, JlMl2dO«^S^tifE^M^b»«1-^Jia^Ml3^ 
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[oho] mz s *mM<Dn4<DmmMm\z&z¥mfcmm<D®&%mz.^x* mux. 

[oi4i] gii2(a)~(c)it > ^m<DmA(D%mm\m^mw^m.(omm^m^ir 
Muxnwmmxh% 0 

[0142] £1\ ^10^iiM^iC*D^I212(a)^ffiV^7tMi:ll^^CLT, Ell2(a)t^1- 
[0143] 012(b) t^^-f <t5^> [U]§|3lOc(D|gffi{CFp^ct5(^ 3?2<D|fe«6, f?3<£> 

[oi44] gii2( c ) izTFirxoiz^ m%f>mi2d<D±\z.^ m^m^^xnmm^M 
mmim<Dm^t<Dm^mmm^MLx\^o 

[0145] i^-C, fP52<7>/<yT^^yHBSA4<D^fife*fe^oV^T > #Jx.tf, &MJgl38r#|fifc"r 
5^JR*/»^-!> A (Ru) "C&Sfcfefc:* 12d©*ajifctr»:Sf SAJRBft^*** 

2 

[0146] M2<D'*VTM;)'mA4%mj&tZs 18&mi2dR.Xfi&m&lZ<D1&1&\Z.\** 

Olgt^-jfj&R:?£(Jounari of The Electrochemical Society, 151, G109-G 112(2004)) 

Ru)<DV— ^tLT, Ru(EtCp) (If * {^M/9x*<<*9 9 J*^flS) >Vr A 

2 

)#*«rJflV\ SCCty— ^^SriPj|!kL/t#t»T?, 50mL/min(^2jS«l^)OAr 
^-e«L-C^ffli-§o £fc, &K?&&tt250 , C-e*>iK K^ffi(*4. 66X 10 2 -C 
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AvtfXl00mL/mm(mW1&)ZU&LX®.Ri-Z> o ZLX. Ru(EtCp) 

2 

£A£T\ ^^©*l^#5ii:z)S"ItgT^5o ^^^^fF^iLT^, lsecri^lOsec 

&-v<D$&mx*hz> Q Ru(Etcp) jfx%s</vxmjfeu -femm<D/<-i?% 

2 

[0147] ^Jxifi. &2<7)#&Si§^ ^3W«IH7&^4(7)^^8(7)±(^ $HbA-7^ 
Ai:/^r:^^^)tfi^(7)MWi--5»® 12d^, Ru(EtCp) 0V'Vk*n#IH|£:3 

2 

sec, 5se<\ &T/7seciMlft«te£*5r^J;^ 3M^-JI#«r5 0 fcfc, 
^^JKl3T?fc5/^ , ='>A (Ru) Jl^rRu (EtCp) (D^/^m^lOsect-f^t 

2 

■c*>o'Obj:v \ ro^-a-ji, &mm4tvi>muzmhmwftom*® : £, ru (Et 

Cp) (D/°^n$rH H 1^2sec<!:L-C^-ftUiictV\ 

2 

[0148] ftlc, Efl«|JiOc*sai«>5i*ti5J:5»w, Hifcotf-J:^ HttlOc'orttt&^tf&JR 

[0149] «±<z>J;5^, *«M^^40^Jfe^1»fc«5^i»< ! lcSSfi«>fi!iifi*fefcJ;Six & 
JRI^3dfc»J8(352©l6iildK6, m30f6»JK7XH:^40|fi]g:JK8)i:0^iiiH: 
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Xli|4©M8) ^HSM^JI tfm-'Dl&^mk'OttWrfrfc&^X. 

[0151] &%Mim*m}&tt&mb&mmi3ZMf&irz&mb$:, m^z.m-m 
M<DKMbLx, m&mi2dRxj&mmi3zm*mj&wmxr*j&~rz>mftte, m 

ttx, mmtf) \m®m 1 2d&u^Mi 3^Mt5 

[0152] (J?!5<D2l»I0 

[oi53] i2ii3n, ^%won5o%mm\m&¥mfa&n<Dm&**tmwwiffimx 
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[0154] Bl3lCjgrt\J3U:, OTl0c£>^EW4, %2<D/<))T*#jvmA51bWj&£tlX\t^ 

o 

[0155] 01414, 0»RfJ, £20V<y7>*/HRA5#, ^JS/^X-? A (Ru) 

£A(RuO )*T\3S^^^^^^L-CV^-efc2>^-a-^^^, W>2(D 

2 

/^T^Vl^A5<7)li^jp^|^(7)J^^^<7)^^LTV^ 0 ^2^|fii^l4t^ 
20/<y 7^M&A5£<0g^ffijff#*5V vCtt» fVy-^J^ (Ru) 1 «$£*VC:& 

^2^^yr^;vJg|A5iiteiBtlS;(^2©il&i&K6, m3cDMii7X«H4«|fe 
iRil8)t©g5^aiitt^*3V>-C«:, IMM/^=#.k (RuO )JB#&tf&lvO/S&. * 

2 

L-C, ^2^jlE^14/j^i^W(^2(Di|6«6, f!3<^M7XI43l4<D#&M 

[0156] fc*5, »2©/<yr^^^5Jc^^^JRtttjftiBI^AJRSrfflv^J;v\ C 
tUCcW, l52<D^gH^l4^ML7 v cm(v:, £b{-±/fgB»flM-r5XflK*5^T 

[0157] Sfc, f&2tfV<y7**/HKA5fcl:, BWdSjUv^ifrfrKitt^i" Lti)|i*ttSr***< 

[0158] ^2<D/^T^^/H^A5(C^mS^S{c:i4 > ^*^i»(Ti) , i^-S^Zr) % 

/y7^£ A (Hf) , (Ta) , ^fc^A (Nb) % 9Vtf?frv (w) , /^i^7i» (V 

Ir) % /<yi/tyJ* (Pd) , (Pt) Srffl V ^ t «k V \ 

[0159] $«bt-4?£L<l4, 'W/^-MV) % ^!)/fy(Mo) , /Vr-^(Ru) , 

(Os) , ov?^(Rh) , WJVMlr). /<5i?$MPd), X\*77'?1-(J ) t)%¥*% 
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C0160] sx.t<D£?\z^ *&w<om<nMMBMimz>¥i$fcmmz.£%b, m^mbL 
^z.b\^,m2<D^r^^mA5^m^^xmk^M.m^mtir^m^w 

m%mm&ft<irz>zb\zM . m2<D^vr/^^mA5bmmm(m2(Dmum6s m 
z<Dnmmxttm4<Dimm8) b<D%m±*fa±.zitz>z.btfx$z>bm^ %2<d 
^)T^)vm^b%2<n>mmi4b^^mm^K^x, mmtikmz&<~tz> 

^t^M,m2<D^U7^^mA5bm2(DmMBl4b<D^M^\^±^^b^ 

[0161] m^., *%w<Dm5<DM)&fcmm&¥mfrmn<Dm&jjm^^x, mi4& 

[0162] £-f > ^l©.^JS^liglC*5»tS02(a)*fflV^KWtlRl^^bT, 015(a) f^-f 

[0163] 1115(b) {C^1-«t5{-, DfllflSlOcOMffi^^WI^ ^20«5^6, f|3tf) 

tfV^T^/Hg|A5te:, Jg^Ji/&ft&(ALD: atomic layer deposition) „ {b^lBfifc 
ft&(CVD:cemical vapor deposition) x Xte^ffl^B^cft^PVD: physical vapor 
deposition) ^t'Ofigj^^jfeJCio-C^i-tl^iV \, 
[0164] r^-C, ^2^^T^7Vl^A5(D«^&(-oV N T, #J;tf£ , H2o^y:w/v 
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AgA5^:r~^ (ru) frbwuk/vr-'tJ* (Ruo ) ^mm^mmm&t>mtv 

2 

[0165] &2<ZV W^H^5<07&?gK:H:, &&0JK?J|jft&&(Jounarl of The 
Electrochemical Society, 151, G109-G1 12(2004)) £fflVv5 0 

„ fclfctf, /i^7-^A(Ru)©y— ^^tur, ru(eicp) (vM^/^y-rv^y 

2 

*S*r=7V)/i^=£A)#*$:ffll\ 80VKy—^^MLtz^WiX, 50mL/ 
min(^TO^)(DAr^-e«L-C™i-?> 0 StRJ&^H250 , C'C*>!J, X 
&mf±4. 56Xl6'xh5&WTXftft? 0 Sfc*#*£L-Ctt, ^#*70mL 
/min (ft HMfcflO KAr#*100mL/min (iM) Sr»frUCttfl3f 5. ^LT 

> Ru(EtCp) ^Srtt*&t - 5fc»o^i'^M«'fb$*5wtlJ:J:«3, ^JR/Wt^ 

2 

it, lsec*»bl0sec*-C©$i&Bg-efc5o Ru(EtCp) ;tf*tyVK*&#&U — 

2 

[0166] 0»J*.tf * «2<0i|ftfc«6, H30i|fe^7&^4<D«^80±(C, Ru(EtCp) 

2 

<D/NVV^(^^^2sec*^10sec^<i:M^J('^'fb$*§-<!;(^J: < 9, 10nm<D||gJP£ 

[0167] ftte, MlOc^ffi^^^J:^^, IBfto^miti, DflSPlOc(OrtaJS:^tf02 
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[oi68] &l±<ox^ % *&w<Dm5<Dmffl&mmz¥mfmmow&frmz£Zk, 

££5* ^2<D/"<yT^^JgA5i|fi»K(^2<Z>|fi»JK6 % ®3(D«fi»K7Xtt®40 
[0169] fc*3, ^±T?tfteqL^l~^5©^»S(C^V^{*, x=LT^^Vy«ig^ 



[0170] £k±.®.muzZ5fcs ^mJtii, mM.xh<>x R^m®%&Z%$L1r?>'<})7/ 
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mm^vr^^m\t. mmmmmm.x\<^mfrbmBMft&fr%m&ft 
nmm®m\t, MmimRximm^m^m^r^rnxjomtm^ mm 

mmm&mn, &mmmRxfmm&mm*m&r%&M£ottbmz., mm 

^m^mm<D5tmxh^t^wmtirm^mo{mm(D^mwmw. 0 
[12] ^mmimmx^mmit^m^ir^mt^m^m^-r^mt}^ 

* 

^m-nm^mxh^t^wmi-m^mioizmm^m^Mo 
[13] mtit±tcMf&£titzmmmt, mmmmm^^nm^titcm^^mmt, mm 
mmwitmmnfr&frmmt<Dm\zBf&£ti>tc/<VTW/m^ 

*'zio\,^x, 

m^vT^^mn. m^mtLxmm^t^ 
mmsvj7*?/i'$&\z.$dftz>mmm%<DM&te. mm^r^^mo^m^^ 
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[is] mm^mmimmxnmm^mmitm^m^^mmm^mmm^ir^ 
[17] mm±<Dmmm\z.w&zMirz>j:Hb, 

[is] mm^mmtmmximm^mmim^m^^mmm^mmmm-r^ 
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[20] &&±<DwmmKwtRZjem-zxut, 

[21] ^^®^bfe»i*tti^m^b^^3c1-^^mttfr^m»«t-a 

[23] S4R±©*fiig*IH:|yi«IJSr^'t-5XSi:, 

mm/<vT*?/i>mzBmir5XM\*. 
[24] mu^mmimmximm^mmim^m^^mtm^mm^m-r^ 



* 
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